
















$(A, m)$ $\pi$ : $Xarrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$
$X$ Cohen-Macaulay ( Cohen-Macaulay) $\pi$ $A$
(Macaulayfication)
$(A, m)$ Gorenstein $\dim A=d+s$ $L$ $A$
$\mathrm{h}\mathrm{t}_{A}L=\dim G(L)\otimes A/m=d>0$ ( $L$ equi-multiple)
$z_{1},$ $\ldots,$






(1) Proj $(R(L))$ ( Cohen-Macaulayo
(2) (a), (b)
(a) $n\gg 0$ depth $L^{n}/L^{n+1}=s$ ( $n\gg 0$
$z_{1},$ $\ldots,$
$z_{s}$ { $L^{n}/L^{n+1_{-}}$
(b) Proj $(R\langle\overline{L}))$ Cohen-Macaulay $\overline{A}=A/(z_{1}, \ldots, z_{s}),$ $\overline{L}=L\overline{A}$
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Proi $(R(L))$ Cohen-Macaulay 1 (2) (a)
(b)
2([6]) 1 (2) (b)
d- u.s.d- - [3]
2 1 ( $\dim\overline{A}=d>0$ $\overline{L}$ maximal primary
ideal ) 3 –
(I) $\overline{L}$ $\overline{A}$ $\mathrm{u}.\mathrm{s}.\mathrm{d}-$
(II) $\overline{L}^{r+1}=qL\neg$ $r\geq 0$ $q=(\overline{x_{1}}, \ldots, \overline{x_{d}})\subseteq\overline{L}$
$\overline{x_{1}},$
$\ldots,$
$\overline{x_{d}}$ 7 $\sim L$ u.s.d-
(III) $A/m$ $\overline{L}^{+1}=q\overline{L}^{r}$ $r\geq 0$ $q=(\overline{x_{1}}, \ldots, \overline{x_{d}})\subseteq$




1 (2) (b) Proj $(R(\overline{L}))$ Cohen-Macaulay
$A$ $A/m$
$A$ $P>0$ $y_{1},$ $\ldots$ , $A$
– test element $d\geq 3$ $I=$
$(y_{1}, \ldots, y_{d}),$ $L=I^{*}$ $n$ $L^{n+1}=I^{n}L=(I^{n})^{*}$
$L$ equi-multiple ( )
$L$ 2 (III) ([6]) ($r=1,$ $q=I\overline{A}$ )
$1_{\text{ }}$ 2 Proj $(R(L))$ Cohen-Macaulay
1 (2) (a)
([6])
3 $s=0,1$ Proj $(R(L))$ ( $\mathrm{C}\mathrm{o}\mathrm{h}\mathrm{e}\mathrm{n}-\mathrm{M}\mathrm{a}\mathrm{c}\mathrm{a}\mathrm{u}\mathrm{l}\mathrm{a}\mathrm{y}_{\circ}$ ($s=0$ [8].







4 $J$ $C$ $c\circ c=\backslash \mathrm{U}_{P\in{\rm Min} C}P$ $J^{*}$
$x\in C$ $c\in c\circ$ $e$ $cx^{p^{\mathrm{e}}}\in J^{[p^{\mathrm{e}}]}--(y^{p^{e}}|y\in J)$
$x\in J^{*}$ $J^{*}$ $J$ tight closure
$C$ $J$ $x\in J^{*}$ $e$ $cx^{p^{\mathrm{e}}}\in J\text{ }$
$c\in C^{\mathrm{o}}$ $C$ test element
colon capturing
5 $(C, m)$ $P$ equi-dimensional excellent $x_{1},$ $\ldots,$ $x_{d}$ $C$
$I$ $J$ (polynomial) subring $D=\mathrm{Z}/p\mathrm{Z}[x_{1}, \ldots, x_{d}]\subset C$ mono-
mial
$(IC)^{*}\cdot J\dot{C}c$ $=$ $((I\cdot J)c)^{*}\dot{D}$ ,
$(IC)^{*}\cap(Jc)*$ $=$ $((I\cap J)c)^{*}$ .
[5]




$A$ – test element
$d\geq 3$ $I=(y_{1}, \ldots, y_{d}),$ $L=I^{*}$
([8])




7 (1) $s=0$ $i\geq d-2(=d+s-2)$ $R(L)^{(i)}=R(L^{i})$ Cohen-
Macaulay ([8]).




$81\leq i\leq i\leq d$ $(y_{1}^{n_{1}.\dot{\cdot}1},.., y_{i1}n_{-,-})L\cdot y_{i}\dot{L}n:$‘ $y_{j}^{n_{j}}=(y_{1}^{n_{1}}, \ldots, y_{i}^{n}-1-1)L\dot{L}y_{j}^{n_{j}}$
$y_{1},$ $\ldots,$
$y_{d}$
$L$ $u.s.$ d- ($y_{1},$ $\ldots,$ $y_{d}$ $A$ $u.s.$ d-
)
. $x\in(y_{1}^{n_{1}}, \ldots, y_{i}^{n_{-}}-\dot 1)1L\dot{L}y_{i}^{n}$‘ $y_{j}^{n_{j}}$ 5




5 $m=1,$ $\ldots,$ $i-1$
$w_{m}\in(y_{1)}^{n_{1}}\ldots, ymnm-1-1’ ymn_{m,+}+11’\ldots, y_{i-}n_{i}-11, y_{j^{j}}^{n})_{\dot{A}}.ymn_{m}\subseteq L$




$M=mR(L)+R(L)+,$ $N=LR(L)+R(L)+$ $R(L),\text{ ^{ }}$
9
(1) $k=0,1$ $H_{N}^{k}(G(L))=(\mathrm{O})$
(2) $k=2,$ . $,$ . $,$ $d-1$ $H_{N}^{k}(G(L))=[H_{N}^{k}(G(L))]_{1k}-=H_{L}^{k}(A)$
(3) $a(G(L))\leq 1-d$ .
(4) $k=0,1,2,3$ $H_{N}^{k}(R(L))=(\mathrm{O})$
(5) $k=4,$ $\ldots,$ $d$
$[H_{N}^{k}. (R(L))]_{n}=\{$
$H_{L^{-}}^{k1}.(A)$ $3-k\leq n\leq-1\emptyset\ \doteqdot$
(0) .
(6) $a(R(L))=-1$ . (cf. Lemma (6.3) in Part I of [2]).
$a(-)$ a-invariant (cf. [4])
.






8 $y_{1}.’\ldots,$ $y_{d}$ $L$ $\mathrm{u}.\mathrm{s}.\mathrm{d}-$
$R_{I}(L)$ $H_{N}^{k}(R_{I}(L))$ [3]
$\bullet$ $k=0,1,2$ $H_{N}^{k}(R_{I}(L))=(0)$ .






$0arrow R_{1}(L)arrow R(L)arrow G(L)arrow 0$





$([4])_{\text{ }}$ ( 7 )









11 $s=1(\dim A=d+s=d+1)$ $i=2,$ $\ldots,$ $d$ $i=0,1$
$-C_{\text{ }}$ $H_{i}^{j}\xi$
$H_{i}^{j}=H^{j}(z_{1})(. \frac{(y_{1},..\cdot.,y_{i})^{*}}{\Sigma_{k=1}^{i}(y1,\ldots,y_{k-}1,yk+1,\ldots,y_{i})*}.)$ .
( 8 $y_{1},$ $,$ . . $,$ $y_{d}$ $A$ $u.s.$ d- ‘
Theorem (3. $i<d$ $H_{i}^{j}=H_{(z_{1})}^{j}(H_{L}i(A))$ )
(1) $k=0,1$ $H_{M}^{k}$. $(G(L))=(0)$ .
150
(2) $H_{M}^{2}(G(L))=[H_{M}^{2}(c(L))]_{-1}=H_{2}^{0}$ .
(3) $k=3,$ $\ldots,$ $d$
$H_{\mathrm{L}}^{1}$ $n=2-k$
$[H_{M}^{k}(G(L))]_{n}=|0H_{k}^{0}$ $\text{ ^{}-k}$
(4) $a(G(L))\leq 1-d$ $[H_{M}^{d+1}(G)]_{1-}d=H_{d}^{1}$ .
(5) $k=0,1,2,3$ $H_{M}^{k}(R(L))=(0)$ .
(6) $H_{M}^{4}(R(L))=[H_{M}^{4}(R(L))]_{-1}=H_{3}^{0}$ .







12 $s=1$ $n\geq d-3=d+s-2$ $R(L^{n})$ { Cohen-
Macaulay $R(L^{n})$ Cohen-Macaulay $n\geq d-2=d+s-3$
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